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S 1 3ZftUTmm2tl, NMOSh7>y^Q1 4 
<DFl"(> (y-KN 1 2) , <f-hf$tfX'(y : ?S2 

[0 0 2 5] C<D£3temf&<DmW)7>7AM P 1 40 
NMO S h7>y^^Q 1 3 toy- h#3S1 A*)Sfl, / 
-KN1 1 tb^SB. NMOS h^>^^^Q 1 4 

[00 2 6] S4 2liill7>^AMP1 (AM P 2 , 
AMP 2) *NMOS b?>is**<D£W)Pn?mf£lstZ 

^Slt^NMOS h7>y^^Q2 1 fir/Q2 2 Itttl 
■?tl>'-KN2 1SJ/N22^UTPMOSh7>y 50 
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7^Q2 3fiM2 4CDKU^>(C}g^^tl^o PMO 
S h7>y^Q2 3 £ PMOS h7>y^^Q2 4 £ 
l*^IS*i<h£:y* PMOSh7>y^Q2 3(Dy-h 
IC^1 m/±V 1 PMOS h7>y7^Q24i^) 

y-MClfI2®J±V 2£g(J£ e PMOSh7>y7^ 
Q2 3S^Q2 4(DV-^lt MC^Sffi V P B £ 

PMOS h7>y^Q2 5^1T1S1EV 
DDICj$g&<**l<5o ^l/T, PMOSh7/y7^Q2 
30Kl/^> (/-KN21) , hWUfiX'Cyf-S 
1 3*fl*LTifttt*tU PMOS h7>y^*Q 2 40) 
HK> (y-KN2 2) , bfBUfi^y^S 1 3 

[0 0 2 7] cco<l:e>^gfi£^^»i7>yAM P 1 fi, 
PMOS h7>y^^Q2 30>y- h#SB1 Artffi. y 
-KN 2 1 aj^W- PMOSh7>y^Q24 

e^- h#i£2A*)gB. y-KN2 2^S1 ifc^Siifc 

[0 0 2 8] ^yfSI 1 - S 1 A&UX^y 

fS21-S24 ©rtHMfWcl*. 03 1T^ U£:>W y 
5^S 1 - S 1 4 ^trefcU, yWy^S 1 K S 1 
3, SI 4, S2K S 2 3&1/S 2 4(i$IJ(SHi^<*># 

"H" <DiiZ*>ftmiitli). 7>f7fS1 2fi^S2 

[0 0 2 9] ftfc. -tOlftftlCO^Ttt. ^iftff^^ffi 
5JU^tt»*Wlc. >f>A-^7>y[CJ:^3 0^ 

[0030] ^fc, 0 3 9 icsvt 3 \z. mmA/D 
[zmmm^-z&zz.t.fimm'z&zw, 

!fS2A*g|UCi£;&c**l*. A^tEV I NSJ/g^mS 
VR E F^ti^ti^i^tS^JSSA^mBE/^-v I NRU 

&&mmmi±v r e Fa>tt*>u ichswe**m.*j:5 

[0 0 3 1 ] 

tt&mz^cD&^izmfiLZftT^Zfiitb, JUTICidi^ 
[0 0 3 2] (1 ) 7^P^ff^T^^A^mi±V I N 

tt^fc*^ azm b ^m>a-^7 
>y i n v i (DA^§B(om/± v n i >*#tt^S» 

DTSiftLTU*^ (04 3) o 

[0 0 3 3] ZCDlttb* COhAPmmzi*/\<<7<<>te 
v h*t#o>tC<h<!:^fffilcaU, "H" &Zfi "L" 
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3IC. AZSSFb^IC (Vb + ERR) lCtg5££*lTOg: 

ext. "h" i^;u#as*iu^-r< "l" wwtmti 
" l " *ai^t-^#7->?-aj^LouT^ -H" *ai*i 

[0 0 3 4] A Z^BPal^ro-f >/<— * I NV 1 (OAtsM 
JEVN 1 *><A2)SJ±v l N(cJ:-DT&lftUS:o<fc?>lc-t 
•SICIS. -<>/WINVI©^X^t<nc<!: 
#&>g<h;3:y. ^-tllCJ£i;T2ISglUSro-<>/N'-^ I 
N V 2 J3l& I NV2*>l5lD«fce>(C*£l,WW<-*S:fil 

u £ => 1 1 \ 5 r$m& -o ft . 

[0 0 3 5] (2) C 1 #mJEt&#tfe£# 

o<t#. AZJ8iF£+©ga{iIlcttUTCM P^CDS* 

«) ©WEKtoP. ffe;/>mtn»l (-OA-* I NV 1 

n. A^sn-5A^mj±v i Nicj&crgsfiia* 
[0036] ssromffts^ttii 2 ji ©# y -> y a > 

(&«IM*&M) T«SL/fci4 5CfxtfSTifen 

<b * 'J -> 'J =1 U/ti§^l*«S«c#tt*^o C £ 

#S)S>nTl**. 

[0 0 3 7] 04 5lCfcOT. ¥jS<*g*5 3 5 ±ICtfn 
I*iJ->Ua>3 3&OC!fl2jf^y v'J 3>3 4/><*gfi£ 
*tX. A^SS? 3 1 tm 1 Ji# 'J -> 'J =1 > 3 3 lC}£gj£ 
tl. 3 2 fltffi 2 Jgtf'J -> y □ > 3 4 cttixsn 

«. fcfe. ¥^{*g*5 3 5±©0^U£^SIW(Cg!<b8II 

atjgjsans. ufcat^t. sii*'j->'j3>3 3, 

[00 3 8] 046 (CfcOT. P + #»4*S« 3 7 (OS 
SIC. N+ ttflfcffiiS3 8 0tJ£j££*V *i#«fi3 5± 
(=» 1 «tf 'J •> 'J 3 > 3 3 ftfJBdt&tl. A**^ 3 1 
N+tt»«« 3 8 icStt£tU a^Uff 3 2#S1 H * 
'Jy'j3>3 3l;S^5. fc*3. P + ¥®<*S<£3 
7±©0?Fl,;Sl\gB#lcK4b&;Wfcfi)tan5. Ufc#o 

x. n+ j«£«««3 8i^i/B7i«y->y=i>3 3t©ia 

IC*-Wt->*Jfc/3cSBtt3 9#T£-5. 
[0 0 3 9] 04 5Xtf04 6T;FU*:fl5l5£©*-\'/t>' 
*©S«l©*ffflHWS*H4 7 IC^-fo 04 7 GJSH 
T. LI 1 #04 5TiSLfc2e#y->y 3>-PJKfi£S 
+Ut*-fr/t->*C 1 ©mffi-SfifflS'fb. L12#04 
6Til/ftMOSifil!(D*fAv'^C 1 ©®E-§S<fi 
S'ftfcjFr. fc*5. 04 7©®JE<hli*-W<>*C 1 © 

[004 0] (3) 99fHI1 1 (1 3) 
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ttJSISmcD "H" "L" «f«»S*lTO*«ffl 

-e*©;*©ltKI£m* (-C-OHIIjaST) 5yflBC 
A*)L.<fce><b-f-5/i«>. 04 8IC^r«fce»IC. A-fy*- 
SI. S3. S 4R^S L 2 At^->/^e>^-7IC^{kU. 

x-fyf s 2stA^-f v^s l i *t*7*»e>*>ica4b 

f -5<b#. HillHKDiS^-^^lcajiJiA^+xSA^^ 
-*© "H" "L" icifij*»5«affi<b*ttif«- 

^ifillcSMt (*yf/<y*) U ctilc<fct>xmSJ±^ 
SS©«g#}l£::bn-5 £ H 5 KS«*& o fc. 
10 [00 41] mXtt. 049 IC^f«J:5IC. MTST 2 3 
©AZJ»FbTPIC. "H" ro^-y^as^LOUT^ttSAL- 
TOfcfcto. ?S*n 88151 T 2 4©COM P SfllUJ'f 3 (C. -f > 
I N V 3roaJ*)VOijTaH-5Hg<£:e>f. 8313 
T 2 4<OAZSBF B l£DWifiglC^t-<ke>IC. ^yTttiljLO 
UTtfi "H" £g|»ftLTUS3feB*tt;&t&S. 
[0 0 4 2] C©58WI*±Km&£ (1 ) ~ (3) £fi? 

j*-r*;t©ic;a:<*njfcfc©T, Tie© (D ~ (3) © 

S&tf A/ D zi C iz * 1 M<k f «. 

20 [0 0 4 3] (1 ) ;B©S^*iS*PS1t-5Ct^<. A 

IV 

(2) mBEtSStt<0«>**i'A->^*ffll\fcli^-et>B 

(3) ^■y5 L 0S8^e>©*>y^A'y^*<giaL-. B*fS 
[0 0 4 4] 

si*, si ©tBE*si ©auraicsi*. ^2©mJE*tg 
30 2©»aia(c5(t-5^i ©tBffi**r*mi 

i. A^gB^toiemi ©*-v/t->^©m2©msicjf^ 
an. AAs«>flsi ©/<-r rAHBEiciasan*<tfi» 
tty-fvttttawsn. nUE*2owi-icA*aiJj:ya 
it-5<t^*si£ii»ibTsi (ommmmta^r^m ^ 
(os.mmmnii. boie^i ©i@*s(t^iciiaL«:(t^«- 

£41 UTliliaj ^(f^* ai t -5 dbi . 
HtlfEJfll ©Sfeigi|ltl<i:l*S'J^lce(te>n. HtJlEmi© 
MBFpIIC. mlieig 1 ©Ki£*§*i3§©A*)g5ICHU!Bfg 1 

[0 0 4 5] ^7t. fB^«2IEK©mJEJ±®SSICtet\ 

t. wi&m i ©s^ti»i8i«. soiEigi ©asraicAai^ 

FaWSSSSn. ^©A^SP^BUiemi ©A-fT^^ElC 

asan. suiEA^T^maffiKi^fsi*. 8iiiEmi©5 
6isti§g(c&?ij(c&i£2n. fiiiie^ 1 ©sfeis*itt<ti5i 

-©Att^^tt*^-r-5ffi»)fflSfel@^S*#*-. 

isanifflseieiiiSSiiBdiEiB 1 ©aaFeiicAai^^sjsa 

n. -t©A^SSAtml!Effia)®SICSSan-5t>©TS> 

-So 

50 [0 0 4 6] £jt. iS^3KK©mEJ±®SlCte^^ 
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tsKo&ttmzmmzn. ffiiemi ©tgtgfuticggau 
/tif^iiSOfa^i ©ii^m^ BiiEfti ©s 

[0 0 4 7] ft*JS4ieis<DSj±ttKfii*. mi 
©me#BUEft i <Dfcmmm%s<D$>*mzi$mi<tiz>m 

2 ©**/<->*£. A^8M<HilEft2©*-Wt->*©ft 

2<ommizmmzn. xtiziLff man* 
AJisiuzm&tEn. graft i ©aflF^icAaj^s^sjss 
tu t(o?<t)^m2<D/u 7^mj±(c^s$n, hue 
ft 2 ©aura icA^gB «fc y ?i e>n€.it^*iiits lthi 2 © 

if *l{f-Sf -5 ft 2 ©Sfeiftiif *>\ZffiX. 

boesi 1 ©ineft ^icws ufcm^iimiifim 2 ©igijifi 

^*^A/£t>©-e;&-5. 
[0 0 4 8] tS#iS5E«©®Etti£3SI;}:. buIH 

/^7^m/±ffia»^i$iiB0i2m 1 onnicfNEm 1 ©a 

-f7*WE*MEft 1 (D5KlimiiiroA^SP(C«Sgt-« 

[0 0 4 9] 3=fc, |f#iI6EK©mJ±J±&SI*. SOE 
ft 1 ©&i£it»i#§©A*)gBI;J:ft 1 Rtfft 2 ©giftffl At) 
g|?*^*. ifc7}BB(*ft 1 &^2<D^K)fflai^SB«:# 

mJfEft 1 ©^»im-^liS<.MCi£ti©fi^<tfc:-5ft 1 
&^2©^»ffli§*Hf^«:^ H5IEIg 1 
flli. iitlEft 1 &tfft 2 ©g£bffl A*)8IS J: U m e>*l-5fl 

#>&MEft i jkzfm2<Dmmmmi%m^£ s £ft'eft&t> 

U tilEftl ©*-wt->*lift 1 Rt*ft2©M©)ffl** 
A->**£*. mFEftl »r«B2©aMttfli* + /*->*3 
-^©*tAy^©Sl ©mtlteituEft 1 ©J8R9IC 

hoes? i ©ma ic§ it. ire* 2 (DRflFB^icHijtEm 2 ©m 

BEICgl*. HUE3I1 ©SiEii*§f§©B?iEft 1 ©i^ifcfflA 
rtSBttittlEft 1 ©iKlffl*f/ty^©i 2 (DmSICiSM 

sn. tuEfti (Dseis*iti©H!iiEm2<D^ififflA^a5 

liiUlEft 2 ©£!&«*+• A>*©ft 2 ©mtllCt&gSStl 
•St)©"?*^ 

[0 0 5 0] C©£WlcG6£l§#iI7EtS©mi±lt«tS 
I*. ft 1 &tfft2©mJ±<fc£mEEtt»UT-E-©mff]t& 

•J->'J=i>ifc-5t.Wi&Jimti-C&-5fti »tfft2©mtl 
. *=rr-5ft 1 ©+f/V>^*M, ItOEft 1 ©4-f /V> 

*©ft i ©mm*, in ©Hjsm<±«ft i ominics 
it. ft2©&sjims*ft2©jMiaicgtf\ a^jss^bose 

ft 1 ©** Ax*©ft 2 OWMHC&IRSn. ffiEft 1 

jeica A»«qft£^n. mem 2 ©jmp [ gicA*igB<fc u a 

©SfelS*iS<!:. fiUEft 1 0>*iMfi4lcH2U£:tB** 
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(C, BUEftl ©*-v/t->*©ftl **Uttft2©t&ffiffi9 

[00 5 1 ] !B#Jl8E«©SEtt«»i::t50 
T, silEftl ©**/<->*«ffi*«^«tt. MEK1& 
tfft2©mflE£Sl7. itiJEftl &t*ft2©SJE«-£&L 

10 ©gi 1 ©mtiic-g-ti^ntt^-r-sft 1 ©u^uttsma 

MEft 1 Stfft 2 aHaWEBffiEft i ©*y 

a->*©3i 2 ©ms©m/±»iB0iE35 1 ©/w 7 asje© 

<t#. BUEftl ©*-wt->*©§M<S©mJEtS??14#'h 

[0 0 5 2] S»3*3S9Ett©®i±lt«»lC*50 
T. iiOEft 1 ©**/t->*m/±iPJi»3M£l*. mlEftl© 
8HSIC, *-r/t->*ffl/W7'Am/±*H?JlEifi1 ©**/< 
©31 2 (DWMlzn^f -5 * -V ffl/W 7 AmJE 
«£3M£*$*. IWE*1r/**>*flJ/W7AWEtt. M 
20 Eft 1 ©+-F A->*©3? 1 ©SgJ&*iiilEft 1 &*lM*ft 

2©nam/±©<*:£. BirEfti 
«ffi«»tt«»'h*i»»fww«t** k;ut*u . S5E 
si ©*^/ , ?->^©3i2©mScfcu?#e)n-5mJi*u^ 

1 ©l^^l/^^IS*$e>lc^*. 6UE3f 1 ©U^Uffi 
»^ISI4SUE35 1 ©fflmcffiE+l'/tv'^ffl/t-f 7** 
E*b5E3I1 ©/<'T7AmSICU'^U^-r-5 : t>©T«) 

[0 0 5 3] iS*H1 0EK©mait«tSlC*3lN 

30 T, IWE*-f/t->*ffl/t-f7^WE«ie¥««. @^© 

ft 1 ©i±ssms*i«*-rsft 1 ©itKma^^^isi. 

HtiE*r A->^ffl/"C-f 7 A^JE* U"^Jl/KS4UTft 2 © 
lt&®S*tt^t--5ft2©U'<^£&3MS<h. mlEftl 
&t/ft2©ikgSmS*J±8?UT. -€-©lt»iSftlcS^# 

SOEft 1 ©Jt«mJEI*S5Eft 1 ©/U7XlEi:i 
U<. BiiEft2©U^U^¥fS©^ ! »#ttl*HilEft 1 
©U^JU^^Ifi©^!t#tt<i:l5H;-C«)-5. 
[0 0 5 4] H#JS 1 1 E«©«fftt«»f*, S3 

40 Eft 1 ©ReiS*§St©A7Dgl?l*ft 1 Stfft 2 ©MKfflA 
^SP*#*. iil^SBIift 1 &tfft2©g»)ffl{i5*)SI5*£- 
B9Eftl ©i@»i«^-li5t\|Ci£ffl©fi^<i:^:«.ft 1 
St^ft 2 ©S»!lffli8«te^*^*. BtlEft 1 ©SGHH 

ssis. stjEfti &^ft2©s»)fflA^ai5<fcu?#t>n*m 

^©mfi[^*i@^UT^lEft 1 S^ft 2 ©gi&fflttirtgB 

*»e.B5Eft 1 s^ft 2 ©g»/fi*8»i<f ^***venjtta 

U fiUEft 1 ©*^A->^ISft1 &lfim2<D£®}m*-X' 
/ty^«t*> SOEftl &Z/ft2©^iftffl+-»'/^->^© 
e>-6. — ^©*-V/<->^©ft 1 ©«gl*S5Eft i v>m® 
50 CBHEftl ©Hil«JI*SC*. BUEft2©88iaiCHtlEft 
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2 ©giami±*§tt . ftiifEis 1 ofc&mmftnmizm 1 

©gUlfflA^igplimllElfl 1 (D^mm** /*>*<Dm 2 © 
[0 0 5 5] m*mi 21Et£©m£EJ±t6Stl*. - 

is^sme-e^s^ 1 2 ©mti** u meffi 1 
©RKii*its©ai^gWMic^ 1 <Dm@^iEM*n-5^2 

©**/1->*<!:. A^g|5#it9fEgi2©*-wt->*©gS2 10 

SI 2 (DM® ICA*iglU; »J g(*-5<f *f *Ei£ii»I l/Ti 2 
£>iitI{i^*ai*>-r&S& 2 ©Ki£ig*Ift<!:£ * b (Cti 

a.. gjiEHi ©is*aft^tcHiaL/>tff^ii. mam 20 
israrn^*^*, B0iE^2<D*+A->^©mi fc-siwa 
m 2 ©minMiciai* e>n. §s<s©mj±&#t!fe#'h<* 

»!^13THfIiem2©+^/tv5'X><»!lftr«J:?>lc > h9 
ie§|2<0*vA->^ro^1 &-5l.MiS&2©S®*S/±*J 20 

[0 0 5 6] £7t, fi^iH 3ietSCOSGEtt^(C*5CN 

t. ttiE*2©*w*->*«mM*i¥BH*. aufEmi© 

fggl 2<D*1' 1 ©tilCft^t 3SfS1 ©l"< 

2 ©*t/<y#os 2 ©mn©m/±i3miiEgs 2 ©/w 7 

XfIJ±©<h£. 1?1IIElfl2©*i'A->*©§&fiI©m/±flc 

[0 0 5 7] 1B*II1 4lfi«<D®/±tt&t§IC;}3^ 

T, ffitlEffl ©J5i£li*ISf©B!lIE!fl 1 ©/W 7^1E 

is. fifiie^ i ©**/t->*©sii 1 onmwmzwi ^ &z> 

(,M;J3I2©&|gmJE©<t£. miIEg!1 ©**/<>*©§ 

I4. 691^31 2 ©*-W*->*©S&1 ©^ItfitilfEifl 2 ©A 
-f 7 *IIJE© <h €? S9IES! 2 © * * ©§Ii©15 
txiftf^^igEi^-S U"<JUT*y . mlfEffl 1 
©SglS*iSI*. fiHEffSI ©*f/t->*©gi 2 ©«&«!) 40 

ic^e.nfcH!iiE^ i ©*-wv>t$>mE$yiS]^is*^ 

2k sOIE^ 2 ©SKli^lfil*. B3fEf& 2 ©**/<->*© 

m 2 <Dwmm[zmit>t\iz.mwm 2 ©*-wv>*tu±$ij 
iai¥ia*#A/fc*t)©-r*-5. 

[0 0 5 8] SI*S1 5iee©mJ±tt«f8(CS30 

mmmts fi}KrtSU@»im^*l^W£&l,T?jiIIE!fl1 
©l@*§(f^*aj^-r-5U^U^gB<b*#*. BUfElfll 
©if»g<f^©U'<;K*a5IE^2©*f/t->^©S2©1i 50 
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mamnm 2 ©/ W 7 XW±<D <fc $ flMEfl! 2 ©* * /< > 
*©§Sfi©SE«c??tt#/J*30ftftfS&<h7S:-S> U"<;U 
Tifcy. HiJiE^2©+r/'?->^SJBE»J?»^fS(imIIE^2 

©*t/t^©^i ©msffl(cf&i*e>*i. miiEu^u^ 

[0 0 5 9] C©3gfK§lC<I-S>li3}USl 6I2iS©^ffJ±R 
fl(*. Sf!1 ©®EE*lfl1 ©KHFollCgl*. ff!2©l|E£3S 

2 ©HBFdjicgcr-sfg 1 ©mti**-r-g>sfs 1 ©** 

<h. A^SB^h5IE^1 ©**Av*©Sfl2©mtHffllCig 

I*n. IIMEftM ©^icsw^y^>4#i4^#e.tis 

^1 ©/W7*mJE(CA;bg|Wia£i*tl. mHEgS2©8fl 
FbIICAJiSU: U S(t-5ff^*Sfei@»a UTSg 1 ©*B«« 
^*ta^)-rsmi ©SKigiHISi. 1TOE8! 1 ©*g«@ff^ 

icua Lfcft ^ its l Tiinaj * m^t * m ^ *■ * m ^ 
fflsetatist. A^B»s^m^si?**L.. h5ie3I2© 

88F«g lcgiietii|@itl^m^*7 v^T-f £ UTA^BPIC 
§1*. STlIEmi ©SHF B 1(CB5l£tSiiiSai^ft^*H0IEA^g15 

H5IEtiJ^fflSfeli*ifS©|g®)tg^(i> SUfE^-;/^ 
fS©B9IE A * SB S §S©i?g* § It^l M" 

[0060] ti^in 7 ieK©mstt^tsi*. m 
1 ©sss^BiiiEffn ©sei@*its©tii^gBicig^sn^ 

12©*t/^.t- A^gB^S5iem2©*1'>''?->^© 

m2©ms«c^*n. m^gu^Hi}fEai^fflJ5^ii»isi 

©A^)gl?lcJgiBS*n. ffillSSIl ©SflF B ^cA^)g|?*<m2© 
/'<1'7^mJEIcS:S$ti. Sfi2©)iHF,g(cA*igl5<fcyi#e> 

n-5ft^*ti*i urm 2 ©iiig(i^*tb^f -am 2 ©s 
Kiii|gii<t*se»iceA. BUfE^-y^isti. A^a?*^ 
t>&jimz»ttTmmz&m,t<ftz>Wi 1 st/m 2 ©a?^- 

SlEiS*ISS£^*-. hSIEIB 2 ©SfelStitSliAiti^gliFBl 

icat?yiciigisnsig 3 &tfs& 4 ©a5^5feiitasi*# 
mfc&Kmm.&mi&mtA&tiWT^z&mzmm.z 

n-2>m5&i;m6©gB»Sgli"!iiSS*#*, mllEmi- 
S 6 ©gM*&£it$aS©Aaj:^ttf*l^-lciS3t S*l 
■5. 

[00 6 1 ] C©»MICOI«ii*3S1 8IEtS©A/D3 
S*I11. IS*iS7«.*CN|*SI*3S1 6IE 

t8©mJEht«iss*ffiA.. HinEm/±it®sii*si»©«/±Jt 

»tS*WL. T^O^ff^-Cft-SA^imaE^BiIIEmi © 
mffii: LTgIIB^a©mEEit®tllCttjllcf=t^-r«A^ 

nstifEm 2 ©ma<!: L.Tt5iE^a©ajEJ±«ss(cf*%-r 
ffj±Rs^n-en©BJHEt@*iaj^(i^iciia-r-5«^* 

[0 0 6 2] 

[f6HI|©§I«&©Jfc®S] 



( 10 ) 
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«mm<omm i » 

<m i <omm>m i izz.<D&w<Dmi&<Dmm ^ -?$>*>* 

V R E Fte^*l-e*lX-< y^S 1 Sl/S2^LT+t 

/^>*c 1 (D-xmmizmmztiZo c i <o 

g&<*tu -< >a-* i n v i o>aj*» (£ i <Dmmm^ 

f*-f ^ (7>Z?) I N V 3<DArtSUCiS 

IWyfBBl 1IC«X.6tU 5yfBBi 

[0 0 6 3] f LT, -f >/<— * I N V 1 IC«Uti?i| 
lC-f>/t-* (7>y) I NV1 1 WmmZtlZo isfi: 
#oT, -f * I N V 1 1 CDA*)!***/ 1 ^* C 1 

[0 0 6 4] ftfc* E£4MHrC&«<f I N V 

K I N V 3 &£/ I N V 1 1 at^lCX^^^S 1-S4 
©rtgMJWcl4B3 1 T^U£:>f >A-* ( I N V 1 
•) . X'fyfl 1 (SIS) ^|5]«T^>^o 7,4 V 

*s i u>ur?7-s 2 4a5«-c*>/*7^tt»*n. 

7-f7?SK ^7fS3R^75 : S4ttllffiT 

[0 0 6 5] CCDt^ *f >/\*-* INV1, -< Wt- 
* I N V 3 Stf-f I N V 1 1 ©Aaj^WttttPI 

[0 0 6 6] C<D£3&*g/£lC*H\T. A^SEV I N 

U-fy^S 3l**>&m) 0)4>rt-* INVI &Zfi 
I N V 1 1 (DA^SPcomJEVN 1 (4, «JfStfM>A-* 

7>y-z$>z>'<>rt-* i n v i stPrvA-* i nv 

/W7^«EVbifi»-Cftffi-T«. UfctfoT, A*« 

[0 0 6 7] ifcBMM >/t-* I N V 3 £«JfS<£> 

-f WW7>^ I N V 1 SI/ I N N V 1 1 (D^ttlC^ 

97 >7 ( I N V 1 , I N V S&lf I N V 1 1 ) (DAffi 

M»*tB«©-f >/t-*7>^0)a65iJlk***>*4!fcB 
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hi**pm*'b*i«. 

[00 6 8] <S2 (£8lt$>0 2 l*C<D5§W<DHS6CDJB 
flR 1 T**? a y /tBVSlttMttOM 2 0)||(Di(t 

jFt-iattBT**, (^sic^fcfcexc, A*>m/±v i n 

atfWIEV R E Fl**ft*h*-f y*-s 1 Stt/S 2 
Ay^C 1 <0flb^«ffili-f I N V 1 <£>A*)£PIC 

10 jggi<*n, >r i n v i oaB^sp cm ^ ommm 

->*C 2<DftWjfiffitt'f (7>7) I NV2<D 

A*»lC*«*tl, I NV20£t5^g|5 (R2 

tt-f ^ i n v stDA^mzii 

4o -f I NV3M^]VOUT (Jti*>ffl*9»Ifl 

^) tt^v^EHM lichen, 7yfBBl 1*6 

20 &<5o 

OA-* I N V 1 lC*tUT3£?iJlC-f >s\—9 I N V 1 

1 *«a*n*. L^bt, invi 1 <d 

A*n***/t*>*c 1 (Dtexnmiz&mtsns a&m* 
i n v 3<DAj]mzmm2ftz>£±<bizx>( 

y^S 3«:^UTA*IC»a-r*. 

[0070] /sits. seiitstST&^>r I N V 

1 ~ I NV 3&^/ I N V 1 1 3£^/IC^-f 7fS1-S4 
<DrtgP4Sfi£(4(l 3 1 Ttf >/\*-* ( I N V 1 

30 m) % *4v9- (S1W chl^lSlT^^o X-fy 

[0 0 7 1 ] C(D<!:#, O/t-^ I N V 1 
— * INVI 1 COAtB^^ttlilil-lC^S^n^o 
[0 0 7 2] C<Dcfc3&ra/*(Cfciyt\ ft1(DlB«&n 
A^iSEV I NOA^i^iiS»/l«il<ftofc«§ 
Tt>, AZ^FBl^O-f >/t-* I N V 1 St/ I N V 1 1 
<7>A*jSfl<D®/±VN 1 14, m&<D<< >/*-*7>Zf<D& 
40 ^gta*-f >A~* I N V 1 I N V 1 1 

A^S«a*S<«:^Tt)A^&*fc*7t'> 

[0 0 7 3] -<>/<-* I NV2IJ*t/^C 

2^UT^fWt-^7>y INVI (C^^tl^)^ 
50 I N V 2(7)A£ii^*#14*-<>/^-* I N 
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v l (-f >A-* INVI 1 ) lc!E«£(c-& £ 
fc, -f >A-* I N V 1 4-f >A-* I N V 2 <ttf>AJfc 
**#1*<DXU!C<fcy-OA-* I N V 1 (C^^ir^ 

A-* i n v 2<DmMf&Jv&*:$<?tili<*:lK 

[0 0 7 4] m i osMrci;*, AzgflrBi*(c«jis 

-OA— ^7>^ I N V 1 I N V 1 1 (DA2)SBGDfi 
fiVN 1 ^A-YT^SJiV bT@£-r^£:t\i§^ -tfl> 

^i!jtt3Ss(i-r€>t)(D;*fS(D^>A-^T>y i nv3 
^>A^gp^-cet)oTU*^^ si 2 (zxitrm, ;*fs 10 

(D>(>rt-&T>y I NV2I1 **A*>*C 2«:^L/ 

[0 0 7 5] «SMS©JB«2»H3l*CO*W^)St 
SSHT^^o HBlcS*-rJ:5lc* A^mBEV I N&tfg 

ilEV R E F 14**1**1*^ y*"S 1 S 2*4M, 
T*«f/t->^C 1 (D— ^«ffi(C««4tl*. **A->* 
C 1 <Dffe*««B>f >A-* 1 N V 1 0)A*»IC««S 
*U -< >A-^ I N V 1 (Dffi^SIM**^ A*>* C 2 CO— 20 

[0 0 7 6] * UTs A-f 7*«EEfB£lEltt 1 
^-fy^S I N V 1 <E>A*)SfllC 

<D®fi5ctt@ 2 U^HSfi^JBffi 1 (Dm 2 ftflRttCDflUS 
iBWC**. 

[0 0 7 7] X^ y^S 1 S 2 «fci£« 

T*>/*7«JB»**l. WyfSK 7^7f S3 
Rtf^yfS 4ttH«T*>/*:7#«»;£*l*. 30 

[0 0 7 8] C(D«*:p/d:^(C*3tNT, A^IEV I N 

©A*«^B»»#K<&ofci§$T*K azjbb* 

C**f 3 ©-OA-* I N V 1 (DA 

*)£BE>m/±VN 1 I*. -OA-* I NV 1 (DAa^Jffl* 
fi»t«Cta:</W77«E*tlilBl IC<fc*J/W7 
blcUJE<S*l*fca&, /U7XiEVbifi^T 

A*(H*»6*fc*7-fey h«E*tM*<t4CiaJ 

®2(Dm/±Jt«^SI*fflt^TA/DI3>/X-^*«ficU^ 40 

[0 0 7 9] C<D£^ -f >A— * i N V 1 Sf*<DigS!) 

[0 0 8 0] jl»<D»ffi2l;***A->*C 2*tt 

UTKlC-OA-*7>^l NV2jMHJ6ntU«ft 
S^(DA^ oTffll£<DO A- ^ I N V 1 

*>, OA-* I NV2g«:^]t®My^><DigO<t:C: 

5T/t^7x$nrfcnfi oa-* invi <z>gi^ so 
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2 T^;S^nSEJ±®tlcDtig^ii^ 5 SB fefe 6fc 
[0 0 8 1 ] 3sfc % Rtfc©««2^3 *Affl«ff]ttt 

i^i:i4/W7xiE«tHBi *«*a>«Eit«ftSB 

[0 0 8 2] <A-f 7^WE**0«S>H4tt/tW7^ 

*\fc5lc* WVDD, ffittWlcfiilR 1 &tf R 2#iS 
MlC«tt«**V SfitR 1 «hR 24©B«)y-KN2 3# 
**Av*C 3 1 *ttUTS%«£n. y-KN23J:U 
»6ft*ffl^««/W7XtE V b <t44. /W7^tE 
V bttfiffiR 1 RZfiR 2 (Cct-5S$i^ilJ-CVDD/2S 

[0 0 8 3] g|5 «yt>f 7X«a**lslBa)ffea)«flt« 
*^f[e]&80T<fc£o [H)EI(c^-r«fcp{C. OA-* 
(7>Zf) INVI 2(Z)Aai^ira^-<^5 1 S 5**M/ 

T*«*n. ^wwinvi 2<DA^igi5-e^^y- 

K N 2 4 tt* t / tv* C 3 2 *^ l/T84Stl, K 
N 2 4<kiJibn§i^AM77iEV b (irS^p -f 
>A— * i NV1 2li^ >A— * I N V 2 <t Xai^lttt 
7^7fS 5l47^fyf S 1 , S3W 
S4iH«TB»«ft*. 

[0 0 8 4] C<D£3»«jSlC*$l\T. AZJUiffel^ICA 
-f y^S 5 OA-* INVI 2 ©Ait 

*B*fi»*nT, /-KN2 4 J: U/W77SEV b 
tfi&JitEftZ* tefc* +tAv^C 3 2ttft««A:fc(C 

[0 0 8 5] <»ft>H6l*. *tS0HB«2<D5 : -3 y/t 

a*?M:9fC. I NV3^£t^VOUTttAZ 

»B*lCA-f TXS1±V bt*6**»Bt**, ^CD 
B!11E R R tt#/]\g? <»«Ci*T**fc», 9 
y^-m* lout «ffi«S(c^r«fc p (c^^^fB^iX^ c 
<fc(*«:lV> U^ot, SiJScoJBffi 2 (D^ 3 yAfflWE 

[0 0 8 6] <^(Dte>^»5<DJB^ 1 (Om 1 ©ttttto-f 

>/^— ^ i n v i i izmz&XT* nfe(omf&2<D/i>( 

^fcii^-Tfc -OA- ^ INVI (DA^gB*/^>r7Am 

[008 7] «*H©JBBI 3 »B 7 ttCCDSeflHO)* 
Sfi^JBfiSSTftS^a ^/tSBStttHia>«lS*«rB 
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*15VR E Fltttl^ftX* V^S 1 1 JbtfS 1 2£ 

-fruxirv/tisfc i i <D-*mmz&mt£ftz>o 
/t*>^ c 1 1 (Di&xmMiz^MT m p i <om i a 
*>mzmm$ti* ^kz^amp 1 conn aj^g&ia* 

t/^C1 2tf)-;*mSlC}£^£n£<b<!: ! fc>IC\ 
«>fS1 3^UTi1 AJHZ<ffiMTZ>o *t/^y^C 

1 2COffe^m@r^»)T>^AMP2<D^1 A^SP(C!£ 
UlStU il7>yAMP2(^Sl aj^gP(*M»lT>^ 
AMP 3Com 1 A^Si5(C^$tl^<h<ht>lC, X-fu/^ 

SI 4^UTSl A^ic^s-r^o 10 

[0 0 8 8] — A*m/±V I N&tfggimEEV R E 

SI^EA-V R E Fte^tt^tlX-r y^S 2 1 S 2 
2^UT*tAy^C 2 1 <D-3*SSlCjg^c*n£o 
*t/ty^C2 1 (7)ffe^StSli^»)T>^AMP 1 GDgl 

2 A*)gPlCl£SgE<*tU 117>^AM P 1 GDff52aj*l8l5 
(***A:>*C 2 2 CO— ^m^lCjSSgE^n^il^fclC, 
^yfS 2 3^LT^2 A*J (C<J§iIt-<g>o 

* C 2 2 <Dffe?3Sg«^»7 >7A M P 2 2 A^SI* 
lC*g^£*U ^ift7>yAMP2CD^2tti^lgB(i^Kl7 20 
>^AM P 3CDg&2 A*95(ci£JS£n£<h£t>lc, 

y^s 2 4 *m,tss 2 a*j icj»s*r£o 

[0 0 8 9] ia7>^AM P 3 (Si 

iMMB2asrt) (i^^^mssi 3ic^^.e>n, ^y^m 
881 s^^aa^^n^co^^^ai^LouT^mshbK 

[0 0 9 0] ^UT, ill7>^AMP 1 |C*tUTa£?iJ 
!Cii7>^AMP 1 1#&$S£tl£o l^bt, m 
K7>^AMP1 1 ^1 A*g|5&tf?fl2 A*)SfllS^n 
-fn*-Wt;>*C 1 1 &tfC 2 1 <Bffcfi-®ffilCj£«S£ 30 

mi fct>^&zfi&2ftj]mz**/*>>*c i 2M 

C 2 2CD-^Stl(CjggE^n^<h<»:t)IC. 7>f7fSl 

3&t/s 2 3^itii A^st/m2 Atuzmm? 

<5>o 

[0 0 9 1 ] >^A MP 1 (AMP2, A 

MP3, AMP1 1) te, @41 -C*k-fftfflmJ$.<D*% 
£\ NMOSh7>y^Ql 3^-h^$1A^] 
95, y - K N 1 l#gli NMOSh7>y^ 

Q1 4<D>7 f -h#35 2A*SB. y-KNl 2^2£li^ 
Sfl<hfc:*o U^ot, 351 £ii^SB^e>ai^^n^iiiti 40 

[0 0 9 2] y^S 1 1 I*** y^S 1 2 & 

US 2 2 £&&'V*>/*7t)mmZt}.. ^7fS1 
K 7>f7fS1 3, SM, X^u/^S 2 

K ^^f-yfS 2 3S^yfS 2 4I^HW>/ 

[0 0 9 3] CGD££. mW)7>ZfAMP M3LZ*mW)7 
>Z/AMP 1 1 (DA&JlfttelZm— iCSS^tl^o 
[0 0 9 4] dCDcfc^&SjaiCfcOT, §!86<Dff2fS 1 <D 50 
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m2<Dmmtmm. a*>sjev i N<DA*>®^&gfc# 

^OSlo^ia^Tt), AZmm*<D£W)T>ZfAM P 1 
St/AMPI 1 <Z>A*jgB<E>m/±VN 1 2 

&l/i»7>^AMPi i ^atyiJiSSE-r^c^lCctli/Jx 

£fgT£3£-r£o Ufc#^T, A*m^&Sfc#ig<£: 
^Tt>A^ffl^^^^-^-t^ hmJE*+»/h* <t"« 

ffi^JBflg 3 <Dmi±tt&%s&m^-cA/D^ >/<-*&m 

/SUfcig^ i^*se«:A/D=3>/K-^^?#^c:<h^T 

[0 0 9 5] »P^T/^»)7>^ffl^^C<hlC<ty. 
^>PmJEVREF<hA^mi±V l N£a>tttt*«*J:< 

[0 0 9 6] i»)7>yAMP2|J+t/^C 

i 2&j/c 2 2^^ut^sj7>^am p i izmmzn 

Zfiitb, ia7>^AM P 2<DA&t>ftV±*mt\T>7 
AM PI (iS)7>yAMPl 1) icIEfitlc-Sft^-a-^) 

&mizte^o ftizmmt&m&m^izmmT >z? am p 

2<£SEl<>fig:ft**^< UTfccfctV 
[0 0 9 7] ;^IS^i*T>^AM P 2 fi. 

Ay^CI 2&tf C 2 2£^UTt\<S>7t#>, «Jf££>^®J 
7>^AMP 1 fi^AMP 1 1 6DA*l95 <E>^ 

[0 0 9 8] +t/^C1 2&tfC2 2il£tf(C 

iS)7>yAM P 2*«B&U >^A M P 1 <Dm 

1 &tf m 2 ai^sp^^n^n^»i7 >zf a mp3^si 
A*»atf*2A*wic««u«:«iart>, A*m/±v 

m p i (DAfi^y^T^m.Ji&m^mts^^^^ 

[0 0 9 9] «^<Dff^4»El8l*C^W(0S 

2 y^S 1 3&tfS 1 4^UTil)7 

>yA MPiosi A^gflxtf i& 2 A^SBic-eti^nts 

fgjStteS 7 T^U^HJS0)B^3 <hl^«-Cfe^o 
[0 1 0 0] &fiz, X-iv^S 1 1 y^S 1 2JSl 

lfS2 2£:&m-e*>/*7t)mW)2tls X^yfSl 
K ^^S 1 3, X>f7fS14, X-<7fS2 
K ^-<^^S 2 3&^>f ^/^S 2 4 (S ID 

[0101] C0)<*:5>S:®fi£(Cjot\T, A*im/±V 1 N 
CDA^ift^^a^ig<^:o/t:ii^Tt). AZ^PbI* 

(X-f^S 1 3&1/S 2 3f^>«S) <Dmm7>7 
A M P 1 (D^ 1 Stfi 2 (DA^gSOlE V N 1 1 &Z*V 
N1 2IS, A-f 7^m/±^S88 2^e>/W7XmEV 
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Blte/5:ai±J±$5X><fTA-5. *£>ISm. ftSSOJBfSU CD 
tlfflt&Sffcffl I \T A / D Z3 >A- * £ISJ£ U/til^ 
KfSgfc A/D =1 >A-^*S5C <t*<-c#-5., 

[0 1 0 2] C<D<t£. ii7>^AMP 1 g{*<DSB») 

[0 1 0 3] Ii5©)l>i4|j:*t/t->*C2*^ 10 

UTIE(C^»7'>^AM P 2t)m^^tlX^^>fttt). m 
=?<D/<^y*(DJ:r>TV)&<D£M7>ZfAM P 1 (DAiti 

T^SftTfcfttf. MKlZ^yAM P 1 ©SR^A^;/* 
IC«fcoT£D-5*:7-fe;/ hlEIS+fAy^C2T)SI 
Sft B lJEtti$ft<D»g£lt3: 5 W@ tc& £>& t \. 
[0 1 0 4] HSS©ff5^4(05 L a >/tsm/±J±^ 

»**»«JB^T. 3f«SA/D3>A-^*filfi!it« 

ti^riciiA^7'xma%±iEis8 2 ^naromEtt&fSFpi 20 

[0 10 5] </W7*tIl±fj§£lHlS&>0 9li/W7;*. 

mff5S£iH]*&2©«j£<fl*^riH]s&@-c3D-5. isi^ic^ 

fettle. i»7>7AMP1 2<DSI1 AitiJlffi&Zfm 

2 Ata^ra^tn^n^ v^-s 1 sst/s 2 5*^u 

Testis i®l7>^AMP1 2©SlSyS2AA 
h'N 3 1 StfN 3 2(iftiitci$^£;ft / 
- KN 3 2(**-Wt->^C 3 3£*hUT£ift;*ft. /- 

h'N 3 1 <fcyi#e>tt-5{f^/>*/N'-f 77.mi±V biftS. 30 
i»7>7AMP1 2(*^»)7'>^ , AM P 2 <hAttJ*)4# 
tt*<|5)--Cfcy, X-f'yfSI 5StfS2 5im7f 

SI 1, S13, S14, S21, S23&tfS24<t 

[0 10 6] Z.<b£5Umf$.[ZtS^T, AZSSFb^IC^. 
-fy^SI 5St^S 2 5A**>-r -St. ii7>^AM 

p i 2roin &^fB2<DAtts^rBi#-?-ti-€ : n5s$s*n 

T, KN 3 1 «fciJ/W T^flffiV bJ&<Jil2)<*ft-5. 

Jifc. **/t->*c 3 steSS&AJMcft-r-s-otr- 

[01 07] C 1 2 &t*C 2 2 fttf (C 

Mi&T^AM P 2&'&W&ls. mW)7>Zf AM P 1 ©SB 

1 is 2 ai^gu*-€-n-etiMffii7 a mp3©$i 

A*SB&tff5 2A^getC&|£Ufcrafi£-e*>. A^UffiV 
I NOA^m^Sifi»^<«:ofeti^lC^»)T>7 r A 
M P 1 <DAlim&/U7X'mi±m®-Z , £fcZitZ>=.£/fi 

[0 1 0 8] «Sli£05ff*fg5»@1 0(iHffl(DJK® 
5^3 y/tsmJElti68l©^gBA^^gP<DmfiE*^ 
•naf&HToo-S. S'^ffiffV RT, VRBfflOy-HN 50 
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3, N4Fb1IC (n + 1 ) ilW^-Si/iL R 1 ~L R 
(n+1) «<i!5iJlClftlte>tl-5o tl/T, y-KN3(i 

g$tR a*^L/Tmi^m<±V DD#ftij<*ft, /-KN 

4lilg$tR b^rt-UT&liSnS. 
[0 1 0 9] CCT. ^^-mtHLR 1 ~L R (n + 

1 ) <£>±<*«tfi<a£ R L AD if -Si, SI/lR alSR a 
> (Rb + RLAD) £iSJEf3. Ufc#^>T. 

1± V R T * V D D/ 2 JUT ICRS? -5 CI izWCZ 5. 

[0 110] -75\ ttS?«fcil?#'i>*l-5A*)mffV I Nl* 
A^U^^^IalgSSIC^y^A^tl/EVC I Nizm 
iStlS. A^U^;HS^Iil!S3(i. Hi®, JSifeU^U 
F B 1ICi!5i](Ct$&Sn/S:igiaR a i StflftfiR b i 
t>ft. SiStR a i , SfitR b i m<DS- KN 5li*t^ 
•>^C3 4^LTA^llEV I N£gl*<5. 

[0 1 1 1 ] CCT, SSiRai R b i ©JgStJt*: 

2 : 1 lCfg3rr-5C<!;tC<fcy , VDD/2JUT©A^lU 
^vlS^T. VDD/3ffll/^l'©DC*7t7 

[0 1 1 2] Sfc. n<l©«J±lt^SCM P 1 -CM P 
n iCfc^T. m/±J±i£fiCM p i (i=1~n)<D-^ 
A*MC^&A*>®JEVC I N#U^UiS**n«:StSiA 

^ievc i Mfimmtsn. ^AMt^-^-m.^ r 
itLR (i+i) tMroy-h'^uf^niii^ 

•y^SJEV R i #EP*ig3ft-5<, ftEitiRfSCM P 1 ~C 
M P n(DdJ^I*^ft^ft^US:OX>a-yic^;l.£> 
ft. l>3-^temEJ±&SCMP1~CMPn©aj2) 

[0 1 1 3] S-tUIItRfSCM P i (DrtBUtgfiKteB 1 1 

SfiE<t/d:-5„ fc/fU. *t/ty^C1lii4 6TSt<fc 

^J±lt^SSrt<Ci+¥/t->^C 1 (iTTJlCiSCT/tlltS^A 

temm (n+ mm^3 8) «t&-5. tzntib. 

«<D*#l^iJM*mtI*A*)ffl'J(CU g^SISli^g 
g^a*>h£<;Se>fcU<fc3lcr5fci&'C£>-5. JUT. S 

jSi*m^fflij^NT^-r. 

[0 1 1 4] c©J;e>lc. HffiCD^sro^a 
JEJt®SSro^gBA^^gBlC<t-pT*-f A->^C 1 (O- 
^mtSlCtt^Sft-SmSVC (S^SffVR 
A^llEVC I N) *VDD/2WTIC«l^.-5Ct(Cj; 

u. +t/t->*ci <D^jSi*ai§©®(a(*-f >/<-*7 

>y©/W77lEVb (VDD/2) «fcU5aSIICffi< 

^y, 01 2ic^t-«te»ic, jt»wms«s?¥tt^'h$t^ 

-5. 

[0 115] troes. 3£?iJSA/Da>/^-^*^fig 
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/ d zmet I,*: jtRS§<7)fis (c<fc ot*#< urn?* c 

[0 116] SI 1 <D**A:>*C 1 ffi. P + ffi 

SVC I N) ^VDD/2 V DD/2JU±(CSS*rtlli 

[0 1 1 7] «S«KDJB8B6»B1 3 ttC<D5EWI<D 
nfe<DJ&m 6 T^*? 1 a y /tffl«EEJt«»©«***r 

g^mJEV R E FI4*tl**l*-f 1 &tf S 2£*h 

UTI/'<;U^7hB*4©A*»CWIStl, U^^> 

sti*. *^/t->^c i (omsnmit^ \ n v 

1 <0A*igB(Ci£ttStU -f I N V 1 (PtB^gflfi 

^^^SS^UTA^lCMt^o -OA-* I NV 

s^as^vouTte^y^sssi 1 (c^^.e>ti, 

[0 1 1 8] l/^*>7 h0»4liNMOS h^>vX 
*Q 1 &tf£«9EXl 4*y«J5EStl, NMOSh7> 

1 4^lTg«Sn5o f UT, NMOS 

iKDi/^V&rR'fcis'OV (MOS h^>>>x*Q 1 <£>I8 

[0 119] C <£><*: 3 (C, USS^flsS 6 (Of 1 a y/tmm 
J±JtRSli* l/^k>7 h@S§4lcJ:oT+^/tv'*C 

1 <D-*nm\ztt^2tiz>m!±\/ c (i?ievref 

&tf£&A*m/±V I N) £fg<«)*£C<£:IC<i;lL * 

/wzxmEEv b<tufi<a:y. bi 2(c^t*<texc 

[0 1 2 0] *(D&^ mi±J±»Srt<D*i'A:>*C 1 
OfC^fct^fC, &?JSA/DZ3>A-*£«dtl,fci§ 
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[01 21] «*Jfc©JB«B 7 »H 1 4 (SC<03gfEtf) 

s^hjevr e Ff^n-enx-f y^S 1 &#s 2*^ 
*c 1 <ofoft i mm*\s'<)\,i'-? hiagsscDA^^icjgsi 

*SPte>f >A-* I N V 1 <DA^gP(C}^$n^o -< > 
10 I N V 1 0>aj*JSfll*-< I N V 3£>A*)(C 

[0 12 2] /W77l5M(Elffi6ll C 

i (o-*«ac»^*n*«ff v c mmm&v r i & 

^A^lEVC I N) *yt»**lvW77tE 
VB$St«o Sfc, y^S 6I4X-T y^S 1 <t 

[0 1 2 3] l/^;k>7 hlHlS§5(4NMOS h7>v7 
*Q2&tf£®3Sa£l 5<fcytg/£<**V NMOSh7> 
20 y^Q 2(0 KKXilS V D DlCiSISStU V— * 
(4SS3K5B1 5£ft>UTj£*ft;*n£o fUT, NMOS 

timtteZo CW^lCl/^l/y7H5l85ttNMOS 
h^>^A*Q 2(0V-X*P9ES&<h£:3 o C<OJ:e> 

lA V5MT^tt>f>/Wl N V 1 (DAJltRlZ^- 

AZ8J]F 0 1*(C*H^T, /WZX^JEVB (Vb + AV 
5) (4U^;Ui>7h[HlSS5IC<toT^>/^-* I NV 1 

[0 1 2 4] C<0<fc5lc, ^SgC0fl5^7(O5 1 ay/^m 

*C 1 <0ffe^mtilC«4*n^/^-f 771EVB*, - 

*meictti*<**i£m/±vc (s^mjEVREFst/^ 
&A*im/±v i n) £vm<mi£Tz>z.£iz<t:v. mi 

2iZ^?£3lZ, ltKfl ^ Jm/±0c?¥tt^/J^^t^^ft^l3A 

l/^k>7 h@»5 (CctoT-<>/<-* I N V 1 (DA^I 

40 T, >f >/t-* I N V 1 (OIESlill^pJ^^^^o 

[0 1 2 5] *<D&m* Sffilt»tlrtCD+i'/tv*C 1 

Lft^T, §ISSOJBS7(OSJEJ±eJS^ffltNT, 01 
orc^ri^ic. 3t?>JSA/D=3>/^-**^fiEU>i:ti 

i^mS^A/D=l>/^-**fS^C<h^T#^o 
[0 1 2 6] <A-f7XS/±5S£[B]#>01 5IW7 

l^aiC^-rJ:^fC, I N V 1 3^X-f 

50 y^S 7*^bTAai^P^Mm$n, ^f>/<-* I N 
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VI 3(DA^gi5^mBElt«Sl 6<DJEAJimzmmZft 
Z>o — 75\ MM, igifely^UfellCNMO S h^>v** 
Q3&tfJ6**Sn 7 #it?iJlcig*£<**U NMOSh^ 
>y^Q 3<DV-*#mJ±J±3S?§l 6<7)mA^igi5(C}g 

[0 12 7] fcfc. -f >A-* I N V 1 3 0>Aajrt«1S 
(i-f I N V 1 <hf^J — (C NMOS h^>v^ 

ta-C|gS)$n^o C 3 5l*A>f 

[0 12 8] Cl6DJ:e)(CS^-r^C<tlC«tU, AZ»n 
tfC/U77lE^Is]86/)^M$tl§/W77l 
J±V BtelBSlC (Vb + AV5) <b£:£o U/^^T* 
-f I N V 1 CD/\'-<7^m/±V b^y-fXPi^O 

[0 1 2 9] 01 6liA^f7^«E*±Bltt©fft©fll« 

D, SttniCfttaR 38^R 4#»yijic»«sn. S£i 
R 3<hR4(l:W/- K N 2 5 C 36* 

7*m/±V B<h&<5 0 &fc* C 3 6 ttSffift 

AMZPiT #>XfeT<D frit) izWLVbtlZo 

[0 1 3 0] B1 6T^L*:tg/£li, /H7^1EVB 

[0 1 3 1] «*«S©JBffl8»Hl 7l*C£>3gW<D 

S$1EV R E Fli^-tl^tl^-f^^S 1 MS2^ 
Utl/^>7 h@te4tDA*gBfC*g*g£tU U"^lo> 

<*fta 0 **/^>*c i offt^tsia-OA-* i n v 
i <DA^g»(cigis<**u i n v i oaa^gp^ 

U^;Ui>7 h@K7(DA^gB(Cjg^$tl^<h^t)lC, X 
-fu/^S 3*^MxTA^(C^a-r-5« l/^Uv? hEltt 
7 OftJim***/^* C 2 <D-;frmglcJgU&<**u * 
*/tzs*C 2<Dtelimmi*<< I NV2<E>A2>gfl 

rc}S^$tl-5o -f >/t-* I N V 2 (7){U^Dp&(^-f 
^ I N V S^A^^tClggl^n^^ilfcJC. X-fy^S 
4*^LTA^lCj5a-T^o I NV3<E>fcti2> 

VOUTIS^^IeIISI 1 iC^btU ^^^{BlISl 1 

^e>ai?3<*n*<D^ y ^tn* lou T#®jEit»§i(Das 
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S 4te!^Ti8ift<**l<5o fcfc. Hi 3£l*lti<DSB#fC 

[0 1 3 2] fc£U +t/^C2(J+f/^C 1 

[0 1 3 3] h(HlK7liNMOS 
^Q4&^SS5Si©1 8J:U«fiSc$n. NMOSh7> 

10 lismssasi 8*^uTigift^n^o f ur, nmos 

A-^ I N V 1 (T^db^I^^U^^Sly^^U (NMOS h 
[0 1 3 4] CCDctpfC, Slffi^JBfilSCD^a^/^m 

i co-^ms(c«^$n^m/± v c (s>h®ee v ref 

20 M^A^SEV I N) Cl<!:tCcfcU, « 

[0 13 5] <*<b(C, l"<)\,>>7 b\a\&7 (CcfcoT** 

[0 1 3 6] ^tf>J£HI, Stffi<WBI»8<D^gy/tg«BE 

«»iaA/D3>/<-*t»sct«Jt««. 

[0 1 3 7] &*3, SJB<0flgffi8Tte*-W^>*C 1 

©^»A*B!»» (SI 0#!8) . SIJSOJBfig7<OL/^ 
;k>7 hBB5Stf/W7^IER£BB6 (Hi 4) 

[0 1 3 8] «SMS©JB«9»H1 8(*C©*«© 

40 iniiSHT^^o iHjHrc^-r<i:^ic, A^msv i n»« 

IfiEV R E Fli-etl^tlX-f yfSI 1 1 2 

*^LTU^;Ui>^ hlil5S2 1 <DA^SP(Cffig|$n, lx 

^;i/->7 hisi»2 1 ^aj^gp^+i'/t->^c 1 i <r>--n 

MP1fl)«1 B*»BI/^y7 h0S8 2 2(OA^jgBlC 

^ci 2<D-xnmizmm2ti s *t/^ci 2<Df& 

50 ««|BSH7 >Zf A MP2(DS1 A*»lC*«*tl. 
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m®7 >ZfA M P 2 (Om 1 a*»ttS»7 >^A MP3 
UT!g1 A^lcKSSf So 

[0 13 9] -75\ A^tEV I NStflilSV R E 

^®J±A-V R E FlZtft^ftX^ S2 1 S 2 
2^UTL/^*>7 h@»2 3<DA:ftSf5l::i£ig£i**U 
h05S2 3(£aj*gfl#**/tv*C 2 1 £>— 

tf««ics»t*n*. c 2 ^ oikiimmzm 

S)7>yAMP 1 <DWi2 A^ffllC««Stl. ^ift7>^ 10 
AMP 1 (DS2ai^SW*^;U->7 h!e]SS2 4tOA*JSfl 
(C}gi|fS<*nS£<!:t>lC. ^7fS2 3^lTS2A 
rtlCJBBrS. l/^k>7 hlHlSS 2 4<Dft*imt*-V/* 

tt*««tt»»7 >^A MP20S2 A*lSflfCi£JJS<* 

P 30S2 A^giUC}ggE£nS<h<h*>(C, 7^7fS2 
4^>LTS 2 A^lCifSSf So 

[0 140] ^®J7>^AM P 3<D&t> (^1 &*)&S 

i Mags 2^*0 i*5s/?-ia(si 3ic-^At>n. ^y^m 20 

[0141] £:£U **/V>*C IK C 1 2. C 2 

1 StfC 2 2 1*04 6T^-Tcfce)^gi§(DMOS+^/t 
v^Tfty. +t^y^C 1 K CI 2, C21 &ZfiC 

2 2^n^no-^me^N§y<7)^<*me^/d:So 

[0 14 21M, N5H^ill7>^AMP1S^AM 

P2i*. m 4 1 t^-tawc©*^, nmosk^>v^ 

3£>y-h#gl1 A*)Sf5, / — K N 1 IMS IS 
NMOS h7>y7^Q1 40y-h//«2A^] 30 
§P, y — K N 1 2^2m^gP^^:So 

[0 1 4 3] X-fy^S 1 1 1**4 yTS 1 2fi 

tfS 2 2 *7i)mmZtl, ^^7fSl 

K 7^7fS1 3, 7^7^S1 4, ^7f S2 
K X<7fS 2 3R^7fS 2 4{^iT^>/ 

[0 14 4]ftfc \y<)W>7 hls]ffi2 1 &tf2 3lil/ 

^Jk>7 h@»4tHffi«:El«8Tfey, U^;uf>7hlHl 

»2 2&tf 2 hlE]SS7 <h^fffi^lEl»T^ 

So 40 
[0 1 4 5] C£>cfce>lC, HSS(7)JB^ 9 a y/tSS 
SitlB«»« l/^k>7 hlB]IS2 1 &tf2 3ICcfcoT+ 

c 1 i &tfc 2 1 <D--;frmgictt^£ns@J± 

VC (l^liiVREFM^A^iEV I N) £<g 

<ap^sc<tic«i:y, maitKiSrt^+i'/tv^c 1 i 

OSo 

[0 14 6] 4blC, l/^*>7 h(H]IS2 2 St/ 2 4 IC 

ct^r+t/^c 2(D-^mtirc^$ns®JE*(s 
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»tfC 2 2*mStt^14^h*t^^fili3T®)^$1+T 
OSo 

[oi 47] $zm<DBm9<DTav/mmE. 

JtKBI*. ^^g^mJEit^^ft^Cih^T^So Ufc 
#oT. ^S£(^^9<^mJElt^tl^fflUT, 0101: 
^fcfc^lC ft^JSA/D3>/K-*£tf}/SL;tig^ 
fffRftft A / D a £?#S C <b#T£ So 

[0 14 8] mxx. ^i*7>y*fflc\sc<h(c<fcy, 

g>Pmi±VR E F(hA^fJ±V I Ni^it^^cty-^ 

*|g<fc<fT5c:<h#-e£So 

[oi 4 9] «nfo<Dmmi o»ai 9i*ccDfsw 

05S0-c*So mmc^-r^ic A^m/±v i n 
s{/i¥iev r e Fittn^en^ y^s i i s 
i 2£^ut*-w^>*c i i <D-^msic!gsgE$n 

So *t/^Cl 1 (D^mmitU^Jliyy h@SS3 
1 ©A^fflMCffiRStL l^JU->7 h0S8 3 1 ©ai^ffl 
/)<iit7>^AMP 1 (DWil A*igf5icig^<*n, ^1*7 
>7 f A M P 1 (Dm 1 tiJimZls^Jlis? hlHlSS 2 2 (DA 
aHHCG>*«|JlS*l*. /W771S^40B8 
«fcU/t*f 7*®I±V B^-f^S 3 1 *4M,T*-Wt 

[0 15 0] -?3\ A^IEV I NRtfi¥lEVRE 
F^+i-€n<!:i35ffl^SSA^m/±/K-V I NR^gS 

*ptBEA- v r e f ittn^n^-f 7fs2i s 2 

2^LT*f/ty^C2 1 <D-*mMlzmffi$tl% 0 
*t/ty^C2 1 <7)ffe^fHittl/^Uv7 H0SS3 2<D 
Afimzmt&Ztl. >^Ui>7hIe]g83 2<DSb*lS!WM 

Bi7>yAMP 1 <Dm2At>mz&ffit*tx. mmy>zf 

AMP 1 <DS2ii^gi5ttU^U>'7 h@S§2 4<£>A*)SI5 

ic^s^^nso /NWT^sa^iHiffis^y 

/W7X1EV B#;**f y^S 3 2£*M,T**/t;>* 
C2 1 <0«tf«IfCtti*Sft*. fcfe* 01 8<hl^8W) ■ 

BSfSo 

[0 1 5 1] X^Cy^S 1 1 teX-Ty^S 1 2& 

tfS 2 2£&fti'Z*>/*7t)mm2ft. 7^7f S1 

1 . ^-<^^S 3 1 . ^y^-S 1 4, >\-f y^S 2 

1 x 7f S 3 2 Sl/7>f 7f S 2 4 lil^lfflT^>/ 

*;7/><!gi&<**lSo 

[0 15 2]*^ U^;U>7 hls]ffi3 1 &t/3 2lZls 

^IhISS 8 IS/ W 7XiE84l5]» 6 <h^«^Ii]iST^ 

So 

[0 15 3] CCDcteXC. HJgCO^I 0<D^ay/m 
m±ttSlft\*. /W7^mS^(Hl»8(C<toT*^/t 
y^CI 1 &1/C 2 1 CDffe*SS(C^$tlS/<^7^ 

-;*®g(ctt^<**ismj±vc (s^ms 
vREFai;a«A^iEv i n> j:y»<iwrr*c 
<hic^y, +t/v>^ci i st/c 2 i ^mJE«?¥i4^ 
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l=|g§3 1 3 2lC«fct>TMlS7>7"AMP 1©i1S 
tfft2A2)g|5£A-1'7*mJ±V b(CU"^l/->7 h£tb-5 

[0 15 4]£&|C. 1/^1/ •> 7 h0882 2S^2 4 |C 
J:^T*t/V>^C1 2 2(0— ^SffilCtt^S 

4l«*E*1B<]iPA.«C£l;:J:y. ®±It&iSrt©*-f 
/t-^CI 2MC2 2*Sffific??14^h$lNK)f^^ 
Tlftft^li-TU-S,, 10 

[01 55] *<Dmm. mfowmi o©ifa»/tat 

WoT, £ffi©?£Sl 0©SGEtti£ff*fflUT. 

[0 15 6] JbO*.T, a»7>y*ffli^«c:ticj:y, 
SiSmEVREFtA^mEV I N < b©JtR*<fcU-S 

[0 1 5 7] </W77tE»i0B>H 2 0 B/W7 
X*ffi*£0tt8©-«*«*iSrHttHT**. Mil 20 
7>7AMP 1 2©ft 1 aj^SBIi^-fv^S 1 5 *4M, 
TSBUTlCIIHih. ii7>7AMP1 2©ft2ttJ 
2lg|?(i;*-f -y^S 1 6^bt!2 A^ilCOSSStl*. 
mJEJ±8Sl 7©IEA*)fcMI!>7>7*AM P 2©ft2A 
*»«»JS«*n. SJEittfcSl 7©ai^-C*-5A-< 7* 

[01 58] £»7 >7"A M P 1 2 [*mti7 >7* 

AMP 1 £0— ©A£fc*l1#14**rU U"UU->7 KH» 30 
2 6I4U^;U>>7 Me]S&3 2&tf 3 3<hl^— ©U^Uv 
7 hSA V 3 2*WT*. £7i. ^yfS 1 5&Z/S 

i etix-f-v^s i 1 &tf s 2 1 <h^l«Tlgffi)$ti€.. 
£jt. **A->*C 3 6iiA-f7;*mi±v B*SS<b* 
**tt*>C«ffJt«»1 7©^Sm©%SRfilh*tr-p 
TO*. 

[0 15 9] C©J:5IC«fiEr*C<tlC«fcy. AZfflm 
flc/t-f 7*«E9e±EI» 8 »&9B£Sn«/W 7X1 
SVBttlESilC (Vb + AV3 2) tfc*. 
T. ift7>^AM P 1 ©/W7;*mEEV b*$*-f >© 40 
*H <*-f >»tta*Affa:> jfiCiE*(=K3£r*ci«i" 

[01601021 tt/X-f7^«BE5B^H»8©«0« 
fi£W*?vf EISBT**. ft 1 Stfft 2 ©A*g&li#il 

cttttstu fti S7jii2©ai^s»iittji(ci£^*n 

S7i. U^U->7 hlal»2 52U/2 6©A*jgB#tt 

iiics«ati. aift0tfttaic&ift£*i«. 02 

0 £l^t$©gBttlCOOTI*ll-©#!S??^£ttU*©3i 
[0161] C©<fc3lC<8fiKUTt>, 02 OT^U>tlHl 50 
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»£RtKlC fME©KlvW7*ttEVB*X£*-«c 

[01 62] «nm<DBm* 1 »0 2 2«c©^w 
js*-iai»B-c**. i^Hic^-r«fc5c, siA^isv 

C I NStfUIEV R i Itttl^ftH yf-S 1 1 & 

ysi 2^ut*+/v^ci 1 ©— Tsugicgiss 

tl*. tfAy^CI 1 0>f63rWItt&M7>7*AMP 

1 ©fti Aft«tctti*£ft. mi*7>7amp 1 «oibi 

aj*fflttU^U->7 h(a]88 2 2<DAJl%llzmmZtl2>£ 
ffclOW j/^-S 1 3*^LT11 A^ic<ssr«. 
[0 1 6 3] -7?. KftAftttEVC I N&tfSSSmJE 

vr i ■€-n-fn<t2E*a©KeA^«ji/'c-v i cn&u; 
seiits/t-v r i li-en-en^-f^^s 2 1 xtf 

S 2 2^l>t+t/tx^C 2 1 ©-^mtllC&l&Stl 
•5. *t/ty^C2 1 <Dfey,nmiZ£W}7>-7AM P 1 
©ft2A*j«ctt«S*i, IKi7>7AMP 1 com 2 tb 
timil"<)V'>7 h@SS2 4©A7]S)?lcig^$n-5<l:<!: 
t>IC^>f y^S 2 3*^>LTft2 A^ICjS^-T-5. * 
*J. SSSBEEVR i &l*£J*A2)«l±V C I NIJI1 0 
TSUfc^»A*K»WtW«aK*lilHH=J:y«^S 
tiSmET^S. £7i. 01 8£H»©8M*ICO(,vci* 

[01 6 4] c©«k^ic. nmw&my wj-av/tm 
sfftt«»(*. *t/v>*ci i st/c 2 1 ©— -fsmm 

Ctt^Stl-SSJEVC (SSSffiff V R i acAKHIAft* 
SVC I N) *VDD/2aTIC*PA*Ct(=«feU. it 

[0 16 5] S£IC. U"^U->7 Ms]i&2 2&tf2 4 IC 

tt-5SE£<£<«lil5c:£fC<fcy, mffttlSStrt©** 
/t^CI 2&tfC2 2*«EEtt*m£<'h£lilMtfRtt 

[0 1 6 6] -E-©*£m. H*S©fl5Sl 1 ©^a y/tSMi 

7i#t>T. HJfi©JBfl|1 1 ©CEltttttSJfHiT. 01 

sisaA/D3>A-^f«ci*!-cs5. 

[0 16 7] M«)7>74ffll\-5^t(C<fcy. 
S'^mJEVR i <bS»A^)SJEVC I N<b©lt&*J;y 

[01 68] «mm<nmm 1 2 »a 2 3 i*c©»w 

©ISJfi©JBlS 1 2T*5f 3 y /"CSSEJt«»©«fi6* 
^■T1h1I80T«>-5. l^0fC^-r«fc^lC. A73^ffV I N 

st/s^msv r e Fte-en-en^-c-^s 1 ims 
1 2*^i/T*tAy^ci 1 (D-unmizm&zti 

tfAy^CI 1 ©ffe;frmt§ISN§y©MS!)7>7A 
M P 2 1 ©ft 1 ATjgBlC^^tl. SU7 >7* A M P 2 
1 ©ftl tZ*Wt*W'*C 1 3©-^®glC^$ 
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ftZttblZ. ^'^Sl 3^LTS1 AJllZiftM 

AMP 2 2<Dgll A*)SMCj£3££*U iS7>?AMP 
2 2<£>351 aa^gP(i^ii!)7>yAM P 3(Dgn AMEBIC 

&JJE;*n£<h<ht>!c, >Wy^s 1 4ft[sTm^ A*Mc 

[0 16 9] AJimf±V I NfitflilEVRE 

F^n^ft£i£«<DEIfcA*m/±A--V I N&tf&ffcS 
H1EA-VRE Fli^n^tlX-f y^S 2 1 Jktf S 2 

2^it+tAy^c2 1 <o—*mmzt£mztiz>o 10 

*t/^C2 1 (Dft!l^mS(i^iftT >y A M P 2 1 <D 
JB2A*»ICS«S*U il7>^AMP2 1 (Dig 2 SB 

IC, X-f y^S 2 3^UTS2 A^(C«fg^-r-5o 
/V>^ C 2 3 ^ffe*Sei4^»7 >^A MP 2 2 (D1& 2 
ArtSBCSfcStL «»7>:/AM P 2 20S2 
13^1*7 >^A M P 3 (Dsfc 2 A*jSPIC}£^£ ti£> £<!:*> 
(C, X-T y^S 2 4frUTS2 AJllZffiM? Z><> &*5* 

©KWtIMt»t4. 20 
[0 1 7 0] fe^f U *t/^y*C IK C 1 3, C 2 
1 StfC2 3[*0 4 6T*-r«fc5&«»©MOS**/* 

•>*T*y. **/t->*c 11, c 2 1 

SlfcWitfty* *t/ty*C1 3, C2 3ftSti# 

[0 1 7 1] NS(DgIS7>7AMP 2 1 1*0 4 1 
f<te>ic, i»tt«6tNMOS h7>y^^Q 1 3S 
tfQ 1 4WNm<DmM7>Zf-?$>V. NMOSh7>y 

7^Q1 3<Dy-h#f£i A*iSi5, y — K n i ^wm^ 

£±J*iSfl, NMOSh7>y^*Ql 4^-h/l^2A 30 
t>Us y — K N 1 2#!£2aJ*)Sfl<!:£:£o 

[0 1 7 2] P !OiB7 >y A M P 2 2 lii 4 2 Ttx 
fcfc^lC, ia«^fPMOSh7>y^Q2 3a 

z^Q^ 2tfNm(DmmT>7-c&Vs PMosh7>y 

^Q2 3^-h^1 A^gfl. y-KN21*Wl 
iti^gfl* PMOSh7>y^Q2 4^-h^2A 
y-KN2 2^2aB^)gP<h^:^o 
[01 73] MS!J7 >^ A M P 2 1 tt, N M O S ^K)*t 

*<mt&[sfr£Z<DAZl"<MtVDD/2J:Vm^l"< 40 
;U<h^^> 0 i»7^AMP 2 2 IS, PMOS^KlttT 
»»7>^*«J«r«&», Ml &tffg2CDA£b*)Rg£ 
5S$8 U^<h^0A Z l/"OM* VDD/2<fcU <gO U"<JU 

[0 17 4] dCDcteXC, £U£<Z>fl2®M 2(05^3 
mEltRS8(^ ltRM^OAZU^;KDNS<0^ift7> 
7*AM P 2 1 ©A^SC*MO S+t/^C 1 1 , C2 

T»fE<*t*TU*o 50 
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[0 1 7 5] SblC, J±«M{glNAZl^U(DPStf>^ 
»7>^AMP 2 2<DA^gB£MOS*-Wt->*C 1 

3, C 2 3 (Dffii^Sti (*3<*mti) \zim-f%z.£iz 

cfcU, *tAy^C1 3SyC2 3*IE^ftW^ 
t \MftflME-ClftfE <* ttT L \ * o 
[0 1 7 6] ^4>$£m, HiS(7)JB^1 2(D5 1 3^/t§ym 

A/D=IWK-^*^U^ii^. ^rSg&A/Duy 

[0 17 7] AP*T, ^ift7>^ffltN^C<hlC<fcU, 
lilEV R E F<hA*m/±V I N t<Dtm&& U -Jf 

[0 1 7 8] <><>/^-^7>^<OJSffl»S:fc, 0 2 

4 IC^-f cfcplC. i|]7>yAMP2 1 ItDftbUlCA 
Z U^;U#WDD/2<fcUmW>A-* I NV4 1 $ 
ffll^s ^®J7>^AM P 2 2tf)ft*>UlCAZ \s1)\,1fiV 
DO/ 2 J:UfilW >/t— * I N V 4 2£fflUTt><fc 

[0 1 7 9] AZI/^#VDD/2J:«»IW>A- 
^ I N V 4 1 II C MOS^f >si-<$r&mtiLTZ> 

PMOS h7>y^^NMOS h^>vX^ (Ctt^T 
* £ < *;nn#* ^ < "T d <h TSUI 
AZ IstJUtfiV DD/2 cfcUffilWWK-* I N 
V4 1I1 ffilA.fi. CMOS-<>/W*lfit5NM 

05 h7>yX^PMOS h^xX^lCit^T^* 
*;m#>h£ < 5^ < -T £ C <bT!UlT^ 

[0 1 8 0] «SI«S0MBI8B1 3»0 2 5l*Z<D5£W 

c 1 NRtfmmms.v r i i*^ti^nx^^^s 1 1 & 
tfsi 2*fri/T+t/^ci 1 (D-xmmiz&mz 

A M P 3 1 (Dm 1 A^g|5lCi£Jg?$n, MlftT >7*A M P 
3 1 (DttSRIfll ttJ*)SBI***/t:>*C 1 2<D-;fr®ifC 

£f£<*n* rtw^wai^tt^^y^s i 3^ursi 

[0 1 8 1] fflfcArtWBEVC I NRyiitE 

vr i ^n^n^a^sKA^sa/K-v i cns^ 
ses?iE/t-v r i fs^ti-enA-r 7^s2isi/ 

S 2 2^UT*tAy^C 2 1 (D-^mSfC&gEStl 
§o **/^>*C 2 1 <Dfte^mSI^S!)7>yAMP 3 

1 <7)3S2A*SUCl£jg&£;tv IK7>7AMP3 1W 
Si5M2ai^gBI^^/tv^C 2 2(^-^m@lC}gg?^ 
tl. ft&m2ftJ)m*X'(v3 L S 2 3*^UTg2A^ 

(c^a-r^o fcfc, smmEEVR ia^A^iEv 

C I N 1 OT^Ufc^gPA^S^SBir^fffi^^H 
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[0 18 2] 02 6I47*-JUt^ K*^=>- 

y- h#ttlcj£®J±V P B 1 £g(*£PMOS h^>v 

2^UTNMOS h^>v^^Q 1 3&tfQ 1 4 <D K 
U-OlcSS$n-5o NMOSh7>y^Q1 3<hN 
MOSh7>y^Q14<hliil)H < l:fey, NMOS 
h^>^X^Q 1 3C0^-h(C^1 tEV 1 N 
MOS h7>i/7^Q1 4 0>/- h(cm2S/±V 2£g 
(*£ 0 NMOSh7>y^Q1 3fil/Q1 
[4, y- MOtfUIV B B£gl*£NMOS h^>v>* 
*Q1 5*^UTttiSlC}$tife^n-5o ^UT, NMOS 
h7>y^^Q1 3C0h*U-T> (y-KN 1 1) , ?- 
HB#;W y^S 1 3£tfrUTi£igS<**U NMOSh7 
>y^^Q1 4(7)Klx>T> (/-KN1 2) , ^- hIB 
AJ^^fS 2 3£:frUT}£^c*n£o 
[0 18 3] Sfc, PMOSh7>y7*Q1 ISM 
1 2^h>^yl^tlftlPMOS h7>y7^Q1 6 
&tfQ 1 7<7Vy-;UCfc}$^<**U PMOSh7>y^ 
*Q1 7^-h(4ttiSlC^mi±VPB2* 
git. V-Xliy-KN4lMN4 2^LTNMO 
S h7>y^Q1 8&tfQ 1 9<DKU-<>ICiiJSg^n 
£ 0 NMOS h^>x**Q 1 1 9<D<f- H4 

ttii(C^SJEVN B^Stt, v-;U4ttiIlci£*fe<*n 

[0 18 4] ZL<D£o/3iMj£<D£W)7>ZfAMP 3 1 
(4, NMOS^7>y^^Q1 3^-h#Sl A^3 
8fk y-KN 1 1 ^rtSP^i tB^gP. NMOSh7>y 
1 4 COy- h&m2 A*)SB. y-KN12^SB 

fg2aj*>a*. y-KN4 1 w^mi aj^a*. y-KN 

[01 85] IWbT, / - h* N 4 1 &tf N 4 2 ct U 

?#e>n-5^ai^ft^vo i &^vo2f4. y — kn 1 
i &#n 1 2cfcui§e>n^rtgpai^fi^v i i &uv \ 

2#PMOS h7>y^Q 1 6&tfQ 1 7£tfrUT?§ 
[0 1 8 6] tftfeS* il7>7AMP3 1lt 

>y^Q 1 i i sfrbttzmmmmwti. 

ix^^QI 6-Q1 9^e>>S:^U^U£>7 hS5<h^e>^ 

[0 18 7] CKDcfc^lC* Hfl5<7>fl*Si1 3 0>7-3?/t£ 
SJ±JtR#SI4. **/V>*C 1 1 &tfC 2 1 

a^A^lEVC I N) *VDD/2JUTIC8)*£ 
[0 1 8 8] a&IC, i»7>7AMP 3 1 <Dft&<D\s 
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UU->:7 h9U:oT*-Wt->*C 1 2StfC 2 2(D-^ 

mm (*mte j mm) iztt^znz>ni±&ig.<w%.z>zti 

(CetU. m/±lt»Srt(0*^/tv^C 1 2SC/C2 2* 
[0 1 8 9] ^£>JS^ HJfcOflSfigl 3 6D^3^/t^ 

frtfiix. nrnmm 1 3(7)®j±j±K#S£/so-t\ si 

10 [0 19 0] AflAT, ^»T>y*fflC^Ci:[Ccfcll, 
S^miiVR i (h^AMEVC I N<h<£>l£K£«fcU 

-@ «t«<t < ft e> c <t#-c£ £ 0 

[01 91] i27 (4^»]7 >Zf A M P 3 1 <*>^»*t# 

-H#ttlC3£SJ±VNB 1 £g(*£NMOS h^>^X 
* Q 2 1 &tf Q 2 2 fi-€-*V?tl/ -KN21 &tf N 2 2 
^UTPMO S h^>:xJ**Q 2 3&tfQ 2 4 OKU 
^XCiS^^n^c PMOSh7>yX^Q23<hPM 

20 OS h^>v^^Q 2 4 tli^B^tfty, PMOSh 
^>^**Q 2 3(D^- Hcgll ®I±V 1 PM 
OSh7>y^Q24 (Dtf — h iCffl 2 ®J± V 2 
s £><> PMOS h7>y^Q2 3S^Q2 4(DV-7 
(4, Mc^SEV P B£glt3 PMOS h7>yX 
^Q2 5^^UT*ii(cm«VDD(C^$tl^o 
T, PMOSt^7>y^Q2 3©KU-f> (/-KN 
2 1) , ?- hHia<X-f y^S 1 3£:fhl/Ti£*g£+u 
PMOSh7>y^Q24(OHK> U-KN2 
2) , y- hPsl^^^^S 2 3£*hUTi&g5<*n*o 

30 [0 19 2] NMOS h^>v**Q 2 1 St/Q 

2 2(OKU-f Xi^-tl^tlNMOS h7>y^Q2 6 
JglZtQ 2 7(^V-XIC ; t)S^$n, NMOSh7>yX 
*Q2 6SJ/Q2 7<D?- M4ttiIlC^SJE V N B 2* 
§1*. V-7liy-KN5lS^N5 2«:frLTPMO 
S h7>y^Q2 SJSlUQ 2 9 O K U-fXcS^^n 
£ 0 PMOS h7>y^^Q2 8fiM2 9 M4 

[0 1 9 3] CCDJ:^«:S^li^^KiT>7 p AMP 
40 3 1 (4, PMOSh7/y^Q2 3^-^SlA 
^SB. y-KN 2 1 tfrtSBUII di^lSB. PMOSh7/ 
y^Q2 4<£>y-h#3fS2A*lg&, /-KN22^ 

gBm2ai^a5. y-KN5 1 ^sbsi tt^gp. y-K 

N5 2#^gB!g2Jfc^S&<h;k£o 

[0 1 9 4] IWot, y-HN 5 1 &tfN 5 2 J:U 

?#e>n^^spai^(i^voi &^vo2i4. y — k n 2 
1 &t/N 2 2 ^u^^n^rtSiai^fi^v i i &itv i 

2^NMOS h7>y7^Q2 6&M2 7^LTf 
50 [0 19 5] -TfZt>*>, @2 7-r^Ufc®fi£<0^»)7> 
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^AMP3 1I1 h7>^Q2 1-Q2 5^b^ 

mnms&t. h7>v7^Q2 6-Q2 9^e>^i/ 

[0 1 9 6] Cl(D<fce>ft PS<DMlft7>:/AM P 3 1 I* 
#PS0)i§^lCfflO5C<hlCft5p 

[01 97] «nm<omm i * »ea 2 8 i*c<dp£jw 

T\B\&mT$>Z>o ftfcu B2£H«<OW#ICOl\TttH 

fct^ic, ^*>^ihissi 1 i*ii^jic}S)gi^n^-f >a- 

* I NV4J{/ I N V 5 3£tflC*-f y^S L 1 L 
I N V4(7)A^<t<^lc;*><y5 : -S L 1 #l£l*e> 

-r i n v 5 ©as^ent-f >a-* i n v 4 

(DAtimtft*-* y^S L 2£tfrLT*£Sg|<*ft£o ft 
fe, yf S L 1 Ii7>f S 2 tH«TB»4tl, 

[0 1 9 8] — I N V 2 0A^SP^e>-f 
>/\*-* I N V 3<DitiJl$HZtMtT+ I NV 

2 1 &tM >A-* 1 N V 3 1 *«365»JIC«J**tl*o *T 
ftt>S, -f >/*— * I N V 2 1 <£>A;bSfl(*<< * I 

N V 2 ©ArtSHCSWStU -f >/t-* I N V 3 1 GOti 
*«i-f>/^-* I N V 3 (Dij^pPICSSE^tl-So £ 

-r i n v 2 <Daj*)Sfli*-r >/t— * I" N V 2 

[0 1 9 9] ft«U I N V 2 — I N V 5, 

>f INV2K I N V 3 1 ^ft^ftOAd}*)^ 

[0 2 0 0] C(0<fc5(C. HSS<Z)fl5®1 3 0f3y/ti 

WEttttsii* -f >/<— * fNV2i &tf-r wk-* i 

NV3 1*»W\ 5yfBBl 1 ^tf>fciJ*S/±VOUT 
A*»fcW»-r«»*S«©»**«'McUT* MHO 

ffjtx-^^icftyiastiftA^x-*© "h" 

[0 2 01] -f INV2-INV5, >f 

i n v 2 i , i n v 3 1 -en^n^Aaa^^tt 

ttH-ICBHtSftSfcaft. I NV3SW> 

I N v 3 1 tSyT-HHM i to<D<<>/*—* I N 
V 4<DAffi*^t4<£SX^;/5H;*ft<, -f I N 

v 2 1 &tf I N v 3 i *ifiMr*ctlcJ:y£i;*JB» 

SttftUo 

[0 2 0 2] @29 fjy- 3 V/*mmi±tt&L$s<DW}tt&^ 
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[0 2 0 3] StJfcOHBffii 4©fay/®l 

A/ D 3 iSflgftA/D=l> 
[0 2 0 4] 

10 ]±£S 1 <DSC4f "HS<OA^SBIC#^t"*fe«>, as 1 <£> 
JMIB+ICArtfM (Hi **IM«B2<0WE) o^^ia 
^iS<ft-)Tt>s 951 ©EIEi»«»0>Art»ttSl <D/t 
-f 7^«EE*6<©*»r4^ft<. A*ffl*>6*fc*7-fe 

[0 2 0 5] lt*II2ie®(Dm/±J:bKSlC*5lt^/^><7 
XWm»¥«tt. Si <DEGtf«»ICffiMIC*«* 
ft, Si (DJSfciiitItl<h^--CDAai^ ! t#'tt^«r^Mfto 

20 AaJrtRBJWSttSft* -5-©A*W*«±E«Ki1BElcBI:S 

<*ft£o 

[0206] [yfttfi-ox. si tommiztsi^x. sio> 
Eis*M»©Aaj*»s»(-«ia.T, ffiQkm&&mm%5<D 
A&Jimt&iz&-oT. s i ©Eietfw»G>A*SM>«BE 

[0 2 0 7] *(D1&^ SI <7)E3teiitifS£tiffiJ/8Ei£ 
««»it^t)1tfcBlift*T»!i <7)EiKii*IStf>A*> 
g|S£S 1 (DyW7^«aElc»£f SB 1 OJSBPbI* 

30 icA^ft^<7)S2fia^a<ftoTt), Art«a>&*fc* 

[0 2 0 8] 3 K«©fiffi]tRB(C*5l\T\ S 1 

*ft^ft©Atti*1S14l*RI— T&*fcto. SlCDSKlt 

♦its (a^ffi^ffl^sifOifS) ^ai^gp^aa^Eeiiti 

S(DA^gB<!:*il}Sffi^LxTt). ^^(DAtB^)*#tt^X 
\s\zi:&*7'ky hWEtt^Cftt^ 
[0 2 0 9] fB*«4RKO«BEJt«SICtet>T, Si 

40 (D+t/ty^^^ltlg 2 (DS^il»itl^A^gPlC}ggE 

sftri\*fca6» si osKii*iSi^S2(ose±i<sss 
»iSic3i-7-feu/ hSSiiiact/ucif^Cftcxo 

[0 2 10] SB*3a5EKOWEttK«©/^W7X«ff 
ffiflft^fSfiSl ©JBIBlcSi <0/^-T7^mJE^Si 

fcfc*. si ©scii«»«)Aai*n*ja»r*ctft 

<S1 OEIfcii»I8£>A*lgi5£:S 1 (D/^-fTT.miiJC^ 

snct^Tt^m s 1 (omm^izAfim^com 

50 fto.Tfe. A*(H*&*fc*7-by hW±£ 
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[021 1] If *H 6 IEK©m 1 ©JS*Ei@*SSSIi. m 1 

sum 2 ©^sbffl A^a?«fc u in ^n^ft^t ©m&^ii 

*1UT^1 &tfm2©gS!ifflaj*JglWe>mi %.Zfi&2<D 

mmmm^mmtti-etna^T^fttt,. ^iai;i2 
(Dmmm* * brm i &om 2 ©^kia^s? 

(cj2ffl©A7jfi^*%*-5c<!:J;:<fcy. mi©SJE<!:m 
2 ©MJE <t ©J±&* IRS <fc < ft 3 c <h -5 . 
[0 2 1 2] C©3£WICfcl?-5f§*lI7IE«©l/±]±& 

#s©m 1 (D+-^/t->^mJESijai^i$i*. m 1 ©*•*/* -> 10 
^roigi *-5iMii^2<D^gfflijicisite>n. gHffl©m 
ffitt??i4a</h3uiftfttii3-eifi 1 ©*vrc->*awEt- 

■5<fc3lc. mi ©*-vA->*©mi £>-5l\(im2©m<l 
ffl$iEHiti&». m 1 Stflfl 2 ©«ti©«/±tt(§l 
ic<fc^T(*S!«fis^<k-r*^ttwSiNmi ©*-wt 

[021 3 j is#is8ie«©mj±it3&ts©mi ©**/* 
->^iu±»j^isi*. m 1 Rum 2 ©i/±*£& urm 
1 autS2©iiiiE«si ©*+/v>^©si roti 20 

[0 2 1 4] f L,T, 311 &t*m 2 ©HSUEtem 1 © 
*-frA->:?©m2©m*I©mJE;&<mi ©A-fTX^fiE© 

<t£, mi ©**/*:>* ©gaftrowE&^tta^s^ 
Wjftm&iitezi'^-z&zttiib. mi&tfm2©m 

[0215] fi*ifi9teK©mj±J±KiiicfcoT. m 1 30 
©^-wtv-^mJEftJiafffsii. mi©Jtniisnc, +^a-> 

^ffl/W7^1E«Sl ©*Y/t->*©m2©miCtt 
/t->^ffl/'('('TXmJ±(*. m 1 ©*-WV>*©m 1 ©3 

mtfimi jb-5iM*ig2©iiami±©<t#. 

Jls-?&Z>tt#>. ^1 &tfm2©St£©«JE=l*fglC<fc^T 
(*SSffl^<br-5^I*gttroiSum 1 ©**A->**ffl 

[0 2 16] S^IC, mi a>*T/t*>^WEMV¥R 40 

i*, mi ©**/t->*©m2©®ts«fct.me>*v5mj±* 

1 annic** /O^JH/W 7^mJE*mi 
HJElCL"<^S[»r-5mi <OL/<JI^Ktt¥J»«$C/^ 

[0 2 1 7] m#JR1 OCKOttS&ttttfCteliT. * 

^/t->^ffl/wT^mJE«j&¥iai*. @s©mi©it« 
ffl/W7^ma*u^us^uTm2<DJ±i6m/±*f ; t^ so 
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-r-5m2cou^u^¥ifi<!:. m i &#m 2 ©it&ma 
m*r*«ffit«*«t*#*. m i ©tt*s«Et*m i 

[0 2 18] l/fc««oT, *fA->^ffl/U7^1Eft 

sg¥fsi*. mi ©u^s»¥i$**mi onmicjEmc 

[021 9 ] m*m. i 1 ieis©m i ©£$£*i*isf ii. m 
i s^m2©^»)fflA^HP<fcy?#e>ti-5(i^©mci^* 
hib urm 1 &tf m 2 ©sMfflyj As^m 1 &tf m 2 
©M»fflis*§<t ^*^n^naj^r-5^:i&. m 1 &tfm 

gBCj£ffl©A^(5^*^il«c:<tlCJ:y, 

aim 2 ©h2«e <t©tt^*«s<t< fj 5 c «ta«-c* 

[0 2 2 0] iiiSl1 1 2 IS«©S/±tb&#t©m 1 ©*-F 

i*m 2 ©mmicttit e>ti. gstt©*£tt5i&P'h£ 
i\»f*««T»2©**/v>*a»»frr*j:3i=. m2 

-5/^46. mi caia., sia^i2©ii 
©«SK«i=j:?Ttt8Stt«qEfl:r«^nea©nom 

2©*-w^>**BH^T*k fi®©^lMtKlftfE*ffe> 
[0 2 2 1 ] R^qil 3§BSE©m/±J:b&ff©m2©** 

r. mi o u^ji/EftSff *s 2 (o*t 1 © 
-r*m i ©u"^u£jft^fs*#A/T?i**. 

[0 2 2 2] -E-l/T, mi ©1/^^151*^2©+ 

•wt->^©m 2 ©m©mj±iim 2 ©/w 77tE©t 
S2©+tA->^ ©§«<s©mJEtt??t±^/j^ $ i\m 

f^fl«ift5l'^l't?«5fc«). m 1 &L*m 2 ©SH© 

mi±«^ rcfco Ttts«B«»Rft:r « prffitt © ■ 1 \m 2 

©*-W*->**J*K*Tt>. fl!fi©S5l>J£«e»lft*fi3C 
[0 2 2 3] fi*JS1 4ett©WEJ±KfftlC&l\T. fR 

1 ©sfeii^ss©mi ©aw 7-^.m/±(*. n©*tA 
->^©mi ©ss^mi *€>iM*m2©iiis«jE©<!: 

€?. mi ©*-vA*>*©SMfi©®aEt&#14#'h£Ol& 

f^«a«k«:*u^u-c*y. m2©sfets»ats©m2© 

/H7XSEB. S2©*t/t->^©Sl©iI»<S-2 
©/W7^.@JE©i:Sm2©*^^->^©§afii©SJE 

[0224] ufc^oT, *^/>*mi ar/i2©ti© 
©a«jg(c«fcoTttSfi<a^^b-r*5iiiiit©»som 1 

Rtfm2©*wt->*£*tU ^-tllCJl^U^Aai^^ 

tt^^-r-sm 1 si/m 2 ©ss*s»iit*ffl t^«) c t icfc 
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[0 2 2 5] IS*IS1 5ietE©mEJ±3£3§lCfcUT. fg 

ft^©i""<;nam 2 ©** A->*©ffi 2 ©ms#gi 2 © 
/U7xnj±<D£&m 2 ©**A->*©§fi<ii©mEE«c 

[0 2 2 6] UfcAiot, S-m 1 2 omgiOmJE 

«^ic«t^Tii§afii^{fr*pitgi4©i^tN^2©+ 
*A->***tu ^tucig^u^i ©ii»i{t^*aj^ 

©StEiitltt^fflO-SCiilCcfcy. «&©iSO 10 
kt&MftZft e> C <h A<-C£ -5. 

[0 2 2 7] C©fSf«|Ci3lt£fi#ii1 6I2K©S/±1± 
&IS© ^ y f¥« icifiH $, t) fi^f * da t -5 tb 

IS ic 7 y ^ £ bu @ ©fiM*?- 9 tfift. icSx U £ £ *i 3 
Art^-*©Sffi&<b*J«(f*C<h;&<g|»)ft*Wiilc 

[0 2 2 8] JR3Kq|1 7ieKtD«Eit^iS(=fcl\T. m 
*fflElili*K*f4A{li*JWM lca£?iJlCjg^<**l-SSfi 5 & 20 
31 6 ©gM*EfEia«B8f *#tffc©. itRW^SASgKl 

[0 2 2 9] If! 2 ©E*Eig*If§, tt7afflSi£l§*a 

ft&tf^ ytt&PHDm i ~t6 6 ©&ftKIE*IMIII©A 

i*aiafliK»e*>M»*-*ft**i 2 o©awsi£ig*g§f © 

[0 2 3 0] n««1 8EK©A/D3>A-^lt M 
#JHK R*)X7&«l\ttIittt9[1 6te«©«EEJ*«3S 

n«a ic a a mm <t si»«s t ©mi±J±&£ ff e> c <t a* 
[005©f§5##l&fE] 

[0 2 ] C©fBl«©IIM§©JBffi 1 Tfc*?- a 

[0 3] C05f6W(DllJ5<D^2-C*-55 L a 
JEJ±&S§©*gfiit*^-riH!g&0T&£. 40 
[0 4] H3 0>/W7;*ttEX£SK0MJS*ii<-rEI 

[0 5] 0 3©/W7*©E38£te]8&©<g;at*^-riE] 

[0 6] ms©^^©^*^-^^ 5>^0-c* 

[0 7 ] d©f£i«©flSS©fl$fi 3 -c&z^ a v/tfitt 

[08] C©36i«©g|jg©jfcJg4T3&-5^a 
JEJtRS©«fi£*^t-|5]«80Tfe5. 50 



[0 9] H8©/W7 > attBE&£BH©tttJ&£'i%-rgl 
iS0-Cfc-5. 

[010] cro^^roHSBOJB^S-Cfe-S^a -y/tffl 

[011] 01 0©7-a y/t£tt£Jtlft8©rtflMiJ& 

[012] |IS5©JBS5(Oja)m«-^flJtW0Ta^. 
[013] C©^M©iJE(D»16 TfeSf a 

[014] d<D»B^©HSg<D^7T*^5 1 a y/tffl 
mSJ±^H<©«fi)t*^-riilSS0-C*S. 

[015] E91 4O/<-f7^tES640B©i«*S 
flHll»0T*-5. 

[016] 01 4©/\*'f 7^.mEE^lH]88«omfi)t*^ 

[017] CCD^B^roHijgCD^STfe-S^a y/tffi 
S/±it^tt©«fi)c*^-riHl8S0T*-5<, 

[018] CCD%^©IIJSro^9-C , *-55 i a y/<I 
«SEJttt»©«J«*^-riattH-C*». 

[019] C©3£38©fiS£©JfcSM O-Cfc-S^a y/t 

[020] 019 ©/W 7*«ES8*fe0»©«fi£*5J* 
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